Surface-treatment methods using ozone, such ozone gas treatment with UV light irradiation, immersion in ozone diluted water, and exposure to ozone gas are discussed herein. The objectives of performing ozone surface treatments are to reduce carbon-related contamination on the surface, prepare a clean substrate surface to fabricate a thin-ˆlm stacking with sharp interfaces, oxidize a surface to form high-quality oxide thinˆlms, and passivate a metal surface to increase its corrosion resistance. These objectives are achieved because of the high oxidation ability of the ozone molecules and the oxygen radicals resulting from the ozone dissociation. Various applications of ozone surface treatment are also exempliˆed in this report to reveal their signiˆcant potential as surface-treatment tools. 
Surface-treatment methods using ozone, such ozone gas treatment with UV light irradiation, immersion in ozone diluted water, and exposure to ozone gas are discussed herein. The objectives of performing ozone surface treatments are to reduce carbon-related contamination on the surface, prepare a clean substrate surface to fabricate a thin-ˆlm stacking with sharp interfaces, oxidize a surface to form high-quality oxide thinˆlms, and passivate a metal surface to increase its corrosion resistance. These objectives are achieved because of the high oxidation ability of the ozone molecules and the oxygen radicals resulting from the ozone dissociation. Various applications of ozone surface treatment are also exempliˆed in this report to reveal their signiˆcant potential as surface-treatment tools. 2 Experimental setup for the passivation of a stainless steel tube by ‰owing a mixture of ozone (27 vol) and oxygen. The passivation was carried out by the ozone gas ‰owing through valves 1 and 2. The ozone concentration of the inlet gas was evaluated at the opening of the valve 3. Fig. 3 Changes in the ozone decomposition rate of ozone (27 vol) -oxygen gas mixture ‰own through a SUS304EP tube ( ), an aluminum alloy tube ( ), and a Ti tube ( ), the diameter of which were 12.7 mm each. The simulated X ray re‰ectivity of thinˆlms formed on the substrate as a function of the X ray incident angle. Theˆlm thicknesses from top to bottom were set to be 5, 10, 20, and 15 nm. The larger roughness of the interface was given for the thinˆlm with the thickness of 15 nm. Fig. 8 Apparatus of the traceable XRR system. The goniometer has an angle self-calibration system. The sample is rotated at an angle of u, while the X ray detector is rotated at an angle of 2u. The X ray beam was focused and aligned with a parabolic multilayer mirror and apertures. Fig. 9 The SiO 2ˆl m density of the bulk layer ( ) and transition layer ( ) for a thermally grown SiO 2ˆl m at a substrate temperature of 750°C. The horizontal axis shows the total lm thickness of SiO 2 layer. The bulk-layer density ( ) and the transition-layer density ( ) of the ozone-formed SiO 2 lm are also plotted. 
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O 3 ＋OH -→HO  2 ＋O -2 k＝7.0×10 M -1 S -1 (1) O 3 ＋O -2 →O -3 ＋O 2 k＝1.6×10 9 M -1 S -1 (2) O - 3 ＋H ＋ →HO  3 k＝5.2×10 10 M -1 S -1 (3) HO  3 →OH＋O 2 k＝1.1×10 5 M -1 S -1 (4) このように水中ではオゾンは水酸イオンと反応しオキサイド ラジカル（O -2 ）やヒドロペルオキシラジカル（HO  2 ）を生 成し，それらはオゾンや O -2 との反応により O -3 や HO  3 と なる過程を経て，オゾン自身よりも酸化力の高いOH
